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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide antennas which can increase the number of 
turns of a coil, and convert magnetic flux into voltage, without decreasing its 
resonant frequency, with high voltage sensitivity. 

SOLUTION: For a magnetic flux converging means 1 as a composition of the 
antenna, a hole 3 adequately smaller than the wavelength of a relevant 
electromagnetic wave is provided at almost the center of a conductor plate 2 
and a notch 4 reaching the peripheral section from this hole 3 is provided. An 
erected strip conductor 8, which expands the eddy current flow passage area 
along its outer peripheral section, the hole 3 and the notch 4, is vertically 
coupled with the conductor plate 2. An amplifier chip 10 equipped with a coil 
1 1 is placed so that the coil 1 1 coincides with the hole 3 at the conductor 
plate 2, and the chip is stuck and fixed to the underside of the conductor 
plate 2 via an insulating layer. For an electromagnetic field converging means 
20, a slot 22 is provided at almost the center of a conductor plate 21 , and an 
erected strip conductor 23, which expands the eddy current flow passage area 
along this slot 22, is vertically coupled with the conductor plate 21. This 
electromagnetic field converging means 20 is placed on the magnetic flux 
converging means 1 . 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antenna which is applied to the antenna which sends and receives 
an electromagnetic wave, especially can be used for an ultrashort wave and an ultrahigh frequency from a medium 
wave band. 
[0002] 

[Description of the Prior Art] The principle of operation of the conventional antenna can be divided roughly into the 
following five sorts. The 1st straight line or the thing from which the conductor of the similar configuration is made to 
produce an electrical potential difference according to an operation of electric field, the 2nd is annular — the 
electromagnetic wave which penetrates a conductor — this — the thing which makes the start edge of a conductor, and 
the both ends of termination produce an electrical potential difference - The thing which makes an electromagnetic 
wave converge on ******** us i n g the eddy current which produces the 3rd around [ opening ] a conductor, The 4th 
converges magnetic flux with the RF magnetic substance, and what changes magnetic flux into an electrical potential 
difference with an electric coil (coil), and the 5th converge an electromagnetic wave using the reflection in a rotation 
parabola side-like conductor front face. 

[0003] When the concrete name of the above-mentioned antenna is shown, the 1st is the inverted L antenna used with 
the frequency band below short wave, the same frequency band or the dipole antenna used on the frequency beyond it, 
and a monopole antenna. A Yagi style antenna used for reception of FM broadcasting or TV signal prepares the wave 
director and a reflector in a dipole antenna. The 2nd is a loop antenna. The 3rd is called a slot antenna and applied to 
the earth station of a cellular phone, the flat antenna for satellite broadcasting service reception, etc. The 4th is called a 
ferrite antenna or a bar antenna, and a ferrite core is used as the RF magnetic substance. The 5th is a parabolic antenna 
and is used as transmission and reception of the electric wave more than an ultrashort wave, or an antenna of a radar. 
[0004] 

[Problem(s) to be Solved by the Invention] The output voltage maximum of the above 1st and the 3rd antenna is the 
product of field strength and antenna length, and has the fault that big antenna gain is not expectable. In order to 
compensate this fault, in the case of the 3rd antenna, the operation which obtains big output power to the load of low 
impedance is taken by connecting two or more antennas to juxtaposition. 

[0005] The 2nd loop antenna can raise output voltage by detecting the magnetic flux which passes through the field 
which a coil stretches, enlarging area of a coil, and increasing the count of a volume of a coil further. However, if the 
count of a volume of a coil with a big area is increased, the inductance of a coil and the suspension capacitance 
between coil lines will increase, and the resonance frequency of a coil will fall. Since it is necessary to choose this 
resonance frequency more highly than the frequency aiming at transmission and reception, it has the fault that the area 
and the count of a volume of a coil are restrained. 

[0006] Since coil area can be made reducible and the count of coiling can be raised by converging magnetic flux by the 
ferrite core, the 4th ferrite antenna is widely adopted as a high sensitivity antenna of a medium wave field. However, on 
the frequency of 1MHz or more, the permeability of a ferrite magnetic material fell almost in inverse proportion to the 
frequency, and since the clock frequency upper limit of a magnetic material was about 10GHz further, it had a fault 
inapplicable to the frequency more than an ultrashort-wave field. 

[0007] Since the 5th parabolic antenna converges an electromagnetic wave using the reflecting mirror of the rotation 
parabola side where a dimension is bigger than the wavelength of the target electromagnetic wave, it can obtain high 
antenna gain, but since directivity is strong, it is mainly used for a fixed station. 

[0008] It was made in order that this invention might solve the above-mentioned technical problem, and the count of a 
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volume of a coil can be increased, without causing the fall of resonance frequency, and voltage sensitivity aims at 

offering the large antenna of an application frequency range highly. 

[0009] 

[Means for Solving the Problem] The antenna concerning the 1st invention is characterized by providing a magnetic- 
flux convergence means to converge an electromagnetic wave with a conductor, and an electrical-potential-difference 
conversion means to change into an electrical potential difference the magnetic flux which it converged with this 
means. 

[0010] the antenna concerning the 2nd invention - a conductor, while preparing a hole sufficiently smaller than the 
wavelength of the target electromagnetic wave in the center of abbreviation of a plate A magnetic-flux convergence 
means to come to prepare the notch connected with a periphery border from this hole, the above ~ a conductor - it is 
characterized by to provide the electrical-potential-difference conversion means which consists of a coil which changes 
into an electrical potential difference the magnetic flux which was established corresponding to the hole of a plate and 
it converged into the above-mentioned hole, and an electromagnetic-field convergence means carry out a laminating to 
the above-mentioned magnetic-flux convergence means, are established, converge an electromagnetic wave, and 
supply the above-mentioned magnetic-flux convergence means. 

[001 1] The antenna concerning the 3rd invention is characterized by arranging two or more antenna elements which 
consist of a magnetic-flux convergence means to converge an electromagnetic wave with a conductor, and an 
electrical-potential-difference conversion means to change into an electrical potential difference the magnetic flux 
which it converged with this means. 

[0012] (Operation) the conductor in which this invention has a specific configuration - the point of converging the 
magnetic flux of a RF on a minute field is the 1st description by converging magnetic flux using the eddy current 
effectiveness of a plate. Furthermore, the point of area being small and changing into an electrical potential difference 
the magnetic flux which it converged with a multi-time volume sensing coil with high resonance frequency is the 2nd 
description. This invention realizes the antenna of high receiving sensibility in a RF field with the above-mentioned 
means. 

[0013] Conventionally the field convergence means by the conductor Reference {K.Bessho, et al."A HIGH 
MAGNETIC FIELD GENERATOR BASED ON THE EDDY-CURRENT EFFECT", and IEEE TRANSACTIONS 
ON MAGNETICS, VOL.22, NO.5, pp.970-pp.972 and JULY 1986 And K.Bessho, et al. "ANALYSIS OF A NOVEL 
LAMINATED COILUSING EDDY CURRENS FOR AC So that HIGH MAGNETIC FIELD", IEEE 
TRANSACTIONS ON MAGNETICS, VOL.25, NO.4, pp.2855-pp.2857, and JULY 1989} may see It is used by the 
low frequency of the commercial frequency (50Hz or 60Hz) neighborhood, and is applied mainly to electric machines, 
such as an electromagnetic pump. 

[0014] The magnetic-flux convergence means shown in the above-mentioned reference prepares thin notching over the 
periphery and this hole of the conductor disk which has a hole in the center, and converges the alternate magnetic flux 
given to the perpendicular of a disk side according to an operation of an eddy current on the above-mentioned hole. 
[0015] The above-mentioned reference describes the application which converges the alternate magnetic flux which an 
exiting coil generates, and the description about convergence of the magnetic-flux component in an electromagnetic 
wave is not seen. 

[0016] the conductor with which the operation of the field convergence means of this invention is fundamentally shown 
in the above-mentioned reference - although it is the same as that of a plate (Conductive Plate), the point which uses 
the field convergence means of this invention in a very high frequency range (hundreds of kHz thru/or several GHz) 
also differs from the above-mentioned reference. 

[0017] the following and the above - a conductor - an operation of the field convergence means using a plate is 
explained with reference to drawing 1 and drawing 2 . The perspective view in which drawin g 1 shows the appearance 
configuration of the field convergence means 1, and drawing 2 show the flow of alternate magnetic flux with this 
sectional view, the above-mentioned magnetic-flux convergence means 1 ~ a square conductor - while forming a hole 
3 in the center of a plate 2, the notch 4 which reaches a periphery from this hole 3 is formed. 
[0018] the inside of the electromagnetic field of a RF - this electromagnetic-field travelling direction and a 
perpendicular - a conductor - when a plate 2 is placed, it is shown in drawing 1 - as - a conductor - an eddy current 
5 arises around a plate 2. this eddy current 5 - electromagnetic field - a conductor - it acts so that it may bar 
advancing to a plate 2. in this case, it described above - as - a conductor - since an eddy current 5 flows to a 
periphery and the reverse sense around a hole 3 and a notch 4 by forming a hole 3 and a notch 4 in a plate 2, the current 
of this part makes the operation which converges magnetic flux. 

[0019] the conductor from the flow of alternate magnetic flux 6 shown in drawing 2 ~ he can understand converging 
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magnetic flux on a field almost equal to the diameter of the hole 3 established in the plate 2. Therefore, if a coil with a 
diameter slightly smaller than the diameter of this hole 3 is installed so that it may be in agreement with the core of a 
hole 3, the magnetic flux which it converged is convertible for an electrical potential difference. Generally, it is 
common knowledge that the inductance L of a coil is proportional to the square and coil area of coil number of turns. 
To coincidence, since the line parasitism capacitance of a coil is proportional to the electric-wire length of a coil 
mostly, it can reduce this capacitance by reduction of a coil diameter. 

[0020] The area of a coil can be reduced by applying the above-mentioned field convergence means 1. For this reason, 
the count of the same volume can also reduce an inductance and capacitance for an above-mentioned reason, and 
resonance frequency can be raised. Conversely, if coil area is reduced, even if it increases the count of a volume, it can 
be made the same resonance frequency. Therefore, a big received electrical potential difference can be obtained to the 
same electromagnetic-field reinforcement. 
[0021] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with reference to a 
drawing. 

(The 1st operation gestalt) The decomposition perspective view of the antenna which drawing 3 requires for the 1st 
operation gestalt of this invention, and drawin g 4 show the flow of magnetic flux with this sectional view. 
[0022] The antenna concerning this invention consists of the magnetic-flux convergence means 1 , an amplifier chip 1 0, 
and an electromagnetic-field convergence means 20. the above-mentioned magnetic-flux convergence means 1 — a 
square conductor ~ while forming a hole 3 in the center of abbreviation of a plate 2, the notch 4 which reaches a 
periphery from this hole 3 is formed. The radius of the above-mentioned hole 3 is set as a value sufficiently smaller 
than the wavelength of the target electromagnetic wave, and a conductor - a plate 2 receiving - the periphery side, a 
hole 3, and a notch 4 ~ meeting ~ a band-like standup » a conductor 8 is combined perpendicularly, this standup » a 
conductor 8 - a conductor - it prepares in order to expand an eddy current flow passage area to the part which the 
eddy current of a plate 2 concentrates and flows. 

[0023] The above-mentioned amplifier chip 10 is what was constituted with the semiconductor integrated circuit, and 
forms the coil 1 1 in a top-face center section, the above-mentioned amplifier chip 10 ~ a coil 1 1 - a conductor - it 
arranges so that it may be in agreement with the hole 3 of a plate 2 - having - for example, an insulating layer - 
minding ~ a conductor - it is stuck and fixed to the plate 2 bottom. 

[0024] moreover, the electromagnetic-field convergence means 20 - a conductor - a plate 2 ~ comparing - a 
conductor large enough - a plate 21 - the slot 22 is mostly established in the center, furthermore, the above - a 
conductor - the circumference of the slot 22 which an eddy current concentrates on the plate 21 bottom, and flows - 
meeting - a band-like standup - a conductor 23 is combined almost perpendicularly. It starts, and a conductor 23 is 
formed in order [ this ] to expand an eddy current flow passage area. 

[0025] It is set to one minute the outside of the above-mentioned magnetic-flux convergence means 1, about 2 [ i.e., ] 
of the wavelength of the target electromagnetic wave [ start and / dimension / the outside of a conductor 8, and inside 
the slot 22 of the electromagnetic-field convergence means 20 ], and is formed in an equal square. In the condition of 
having insulated on the magnetic-flux convergence means 1 , the laminating of the above-mentioned electromagnetic- 
field convergence means 20 is carried out, and it is established, in addition - the above-mentioned example - the 
conductor of the magnetic-flux convergence means 1 - although the case where the slot 22 of a plate 2 and the 
electromagnetic-field convergence means 20 was formed in a square was shown, at least one side is not limited to a 
square that what is necessary is to just be set as 1 /about 2 of the wavelength of the target electromagnetic wave, 
namely, the conductor of the magnetic-flux convergence means 1 - the configuration of the slot 22 of a plate 2 and the 
electromagnetic-field convergence means 20 can be set as arbitration according to the class of polarization etc. 
Moreover, even if a superconductor is used for the conductor in the above-mentioned magnetic-flux convergence 
means 1 and the electromagnetic-field convergence means 20, the same effectiveness as the usual conductor is 
acquired. 

[0026] Next, actuation of the above-mentioned operation gestalt is explained. Actuation of the above-mentioned whole 
antenna is considered by drawing 4 which is the cross section of drawing 3 . However, drawing 4 shows the direction 
where external alternate magnetic flux is given to drawing 1 , drawing 2 , and vertical reverse. 
[0027] If the electromagnetic wave it can be considered that is homogeneity reaches an antenna, it will converge with 
the electromagnetic-field convergence means 20 first. The electromagnetic-field convergence means 20 is the same 
principle of operation as the conventional slot antenna, and it converges electromagnetic field on the slot 22 interior 
according to the eddy current which flows the perimeter of a slot 22 whose dimension is 1/2 of electromagnetic wave 
length. It starts, and a conductor 23 is formed in order to reduce the electric resistance over an eddy current prepared in 
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the perimeter of a slot 22, it prepared and starts for the magnetic-flux convergence means 1, and performs the same 
actuation as a conductor 8. 

[0028] Furthermore, magnetic flux is converged into the field of the hole 3 with a radius [ unrelated to the wavelength 
of the electromagnetic wave received with the field convergence means 1 and ] sufficiently smaller than wavelength. 
This actuation is as having explained in above-mentioned drawing 1 and drawing 2 . 

[0029] since the eddy current of the magnetic-flux convergence means 1 is increased in this invention — a conductor — 

although it started to the plate 2 and the conductor 8 is formed, this actuation is explained below. 

[0030] as, as for an eddy current, a frequency becomes high - the skin effect - a conductor ~ it concentrates on the 

border section of a plate 2. This concentration width of face is called epidermis depth-of-penetration s, and is given by 

the degree type (1). 

[0031] 

s=root (2rho/omegamu) ... (1) 

however, rho: - a conductor - the resistivity of a plate, omega:angular velocity, and mu: — a conductor - the 
permeability nonmagnetic of a plate - the permeability mu of a conductor ~ space permeability - almost - equal - 
4pixl0-7 H/m - it is - conductivity rho - a conductor - when the charge of a plate is copper, it is 1 .6x10-8 ohm-m. If 
these values are applied, the value of epidermis depth-of-penetration s in 100MHz will be set to about 6.4 micrometers. 
[0032] the die length of the whole passage of an eddy current - Led and a conductor - an eddy current is received 
when setting thickness of a plate 2 to T - this - a conductor - the electric resistance Red of a plate 2 is given by the 
degree type (2). 
[0033] 

Red = (rhoxLed/sxT) ... (2) 

However, rho: Resistivity of conductor material, the case where copper is used - 1.6x10-8 ohm-m, i.e., a conductor, - 
the resistance Red of a plate 2 - epidermis depth-of-penetration s and a conductor - it is in inverse proportion to plate 
thickness T. these variables ~ angular velocity (frequency) omega and a conductor - if the case where the resistivity 
rho of a plate 2 is defined is taken into consideration, epidermis depth-of-penetration s will become the value of 
immobilization. Since the eddy current way die length Led becomes settled in proportion [ almost ] to the wavelength 
(namely, inverse number of a frequency) of an electromagnetic wave, it is clear. [ greatly unreducible ] on the other 
hand, a conductor - thickness T of a plate 2 has the big selection range, therefore, a conductor - enlarging thickness T 
of a plate 2 - a conductor - the resistance Red of a plate 2 is reducible, however, a conductor - the conductor in the 
magnetic-flux convergence means 1 shown in drawing 3 since thickness T of a plate 2 attained the purpose when 
thickening only the part into which an eddy current flows - it starts and the thing good in a configuration like a 
conductor 23 which formed only the perimeter of a plate 2 highly and for which it started and only the perimeter of the 
slot 22 of a conductor 8 or the electromagnetic-field convergence means 20 was formed highly is clear. 
[0034] It starts, it starts, the thickness of a conductor 23 should be just thicker than epidermis depth-of-penetration s, 
and a conductor 8 or since several micrometers are sufficient as the numeric value as stated previously, it is realizable 
using technique, such as electroplating or electroless deposition. For example, by making the inside of the female mold 
made from the organic resin ingredient deposit conductive ingredients, such as copper, in plating etc., it is possible to 
manufacture in large quantities and cheaply the magnetic-flux convergence means 1 and the electromagnetic-field 
convergence means 20 which have a complicated configuration as shown in drawing 3 . 

[0035] Moreover, if the above-mentioned manufacture approach is applied, it is also easy to set the diameter of the hole 
3 of the magnetic-flux convergence means 1 to 1mm or less. Furthermore, in the field where a frequency is high, the 
dimension of the magnetic-flux convergence means 1 and the electromagnetic-field convergence means 20 becomes 
small, and a more detailed female mold is needed. For example, when applying to a 30GHz electromagnetic wave, one 
side of the magnetic-flux convergence means 1 must be set to 5mm, and the dimension of dozens of micrometers 
thru/or hundreds of micrometers must be made to the diameter of a hole 3. In this case, the purpose can be filled if a 
photo-etching method is applied using the photopolymer film used for manufacture of a printed wired board. 
[0036] clear from the above explanation ~ as - the conductor of the field convergence means 1 - a plate 2 - starting - 
a conductor 8 - preparing - the same - the conductor of the electromagnetic-field convergence means 20 - by starting 
to a plate 21 and forming a conductor 23, the eddy current which flows for the magnetic-flux convergence means 1 and 
the electromagnetic-field convergence means 20 can be increased, and such effectiveness can be heightened. 
[0037] As described above, it converges magnetic flux on the hole 3 of the magnetic-flux convergence means 1. This 
magnetic flux that it converged penetrates a coil 1 1 , and an electrical potential difference is generated among the both- 
ends children of this coil 1 1 . By forming a coil 1 1 on a semiconductor integrated circuit, it is clear that the following 
two advantages are acquired. 
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[0038] The 1st advantage is being able to make a coil 1 1 small. It is because wiring with a width of face of 1 
micrometer or less can be easily formed on a semiconductor integrated circuit as everyone knows. The 2nd advantage 
is being able to perform electrical installation with electronic circuitries, such as a terminal of a coil 1 1 , an amplifying 
circuit, or a rectifier circuit, within the formation process of a semiconductor integrated circuit. When a coil 1 1 and an 
electronic circuitry are formed separately, in order to connect them electrically, connection pad at least 100 
micrometers or more is required for one side, the suspension electrostatic capacity of this pad occurs, and the bad 
influence to which the resonance frequency of a coil 1 1 is reduced is brought about. Therefore, the activity concerning 
electrical connection is not only omissible, but the effectiveness which enables application of the antenna of this 
invention to a RF more is acquired by forming a coil 1 1 on a semiconductor integrated circuit. 
[0039] Next, electric actuation is explained with reference to drawing 5 . Drawing 5 is the electrical equivalent circuit 
of the magnetic-flux convergence means 1 and a coil 1 1 . A loop formation A and a loop formation B are equivalent to 
the passage of the eddy current of the magnetic-flux convergence means 1 . namely, a conductor [ in / in a loop 
formation A / this magnetic-flux convergence means 1 ] -- the periphery of a plate 2, and a loop formation B - a 
conductor ~ it shall correspond to the hole 3 of a plate 2 Since the loop formation B and the coil 1 1 are magnetically 
combined so that he can understand from drawing 4 , the loop formation B and the coil 1 1 of consider [ as a 
transformer / equivalent actuation ] are clear. At this time, the count of a volume is 1 and the electrical potential 
difference between both-ends children of a coil 1 1 increases [ the loop formation B used as a primary coil ] the count of 
a volume of a coil 1 1 N times to the electrical potential difference of N, then a loop formation B. Therefore, if the count 
N of a volume of a coil 1 1 is chosen greatly, the sensibility as an antenna can be raised. 

[0040] However, it cannot wind and Count N cannot be increased without any restriction. It is because resonance 
frequency fc by the capacitance C of the suspension electrostatic capacity 3 1 which is parasitic on the electrical circuit 
which contains this [ the inductance L of a coil 11,/ coil 1 1 / itself], and this coil 1 1 from the frequency fr which an 
antenna should receive must be made high. It is common knowledge that the inductance L of a coil 1 1 is proportional 
to the product of the square of the count N of coiling and the area inside a coil. On the other hand, since the capacity 
between lines of a coil 1 1 is proportional to "x {(N-l) /N} (the die length of a line)" about among the capacitance C of 
the suspension electrostatic capacity 31, when the count N of a volume is sufficiently larger than 1, it is proportional to 
the die length of a line mostly, moreover, a coil 1 1 shows drawing 3 and drawing 4 ~ as - a conductor - the case 
where it is approached and formed in the front face of a plate 2 - this coil 1 1 and a conductor ~ the suspension 
electrostatic capacity 31 of a plate 2 is proportional to the die length of the line of a coil 1 1 . Therefore, the value of the 
total capacitance C of the suspension electrostatic capacity 3 1 is approximated with the thing proportional to the die 
length of a line, and is considered. In addition, in drawing 5 , 32 is load resistance, for example, is the input impedance 
of an amplifying circuit. 

[0041] When the radius r of a coil 1 1 is circular, coil area is proportional to the square of a radius r, and the die length 
of a line is proportional to "rxN." That is, the inductance L of a coil 1 1 is proportional to the square of "Nxr", and the 
capacitance C of the suspension electrostatic capacity 31 is proportional to "Nxr. n Therefore, resonance frequency fc is 
in inverse proportion to the 3 -/square of the count N of a volume of a coil 11, and the product of a radius r, as shown in 
a degree type (3). It is shown that this result must make the radius r of this coil 1 1 small for the count N of a volume 
raising the resonance frequency fc of the big coil 11. 
[0042] 
[Equation 1] 

fc = k\-- 1 L* = k2< L ^ = k2\N-r)^ 2 ■ • -(3) 

ffiU k 1, k 2 : flHSt N : =*-T /V^EIJu r : ^/MMS 

[0043] Since the antenna of this invention can be far chosen from the electromagnetic wave length which receives the 
path of the hole 3 of the magnetic-flux convergence means 1 small, it can increase the count N of a volume of this coil 
1 1 , without reducing the resonance frequency fc of a coil 1 1 , so that clearly from the above-mentioned explanation. 
[0044] (The 2nd operation gestalt) one conductor which continued electrically with the above-mentioned 1st operation 
gestalt - although the antenna adapting the magnetic-flux convergence means 1 of the structure which consists of a 
plate 2 was explained, the main point of this invention is not limited to this, and is shown in drawin g_6 - as ~ a 
conductor - it is clear that what divided the plate 2 electrically may be used. 

[0045] drawing 6 (a) ~ the conductor of 1/2 wave x quarter- wave length - the example which has arranged two plate 2' 
symmetrically is shown, in this case, two conductors -- **, furthermore equivalent hole 3' are formed inside for the 
center section of the side close to both plate 2\ 
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[0046] it is shown in drawing 6 (a) ~ as - an eddy current 5 - two conductors - since it flows to the same sense to 
plate 2', the part of act [ as equivalent hole 3' ] where each hollow countered is clear. 

[0047] Moreover, with the operation gestalt of drawing 6 (a), if it compares with drawing 1 , since the passage length of 
an eddy current 5 is shortened, there is an advantage which can reduce the resistance Red to an eddy current 5, so that 
clearly, furthermore, it is shown in drawin g 6 (b) as ~ one side - the conductor of quarter- wave length -- by 
arranging four plate 2", the passage of an eddy current is shortened further and Resistance Red can be reduced further, 
in this case, four conductors — **, furthermore equivalent hole 3 M are formed inside for the corner located at the core of 
plate 2", respectively. 

[0048] (The 3rd operation gestalt) The 3rd operation gestalt of this invention is explained below. More than one are 
arranged and this 3rd operation gestalt uses the antenna of above-mentioned this invention, as shown in drawing 7 . 
Above-mentioned drawing 7 is an electrical equivalent circuit at the time of connecting two or more antennas. 
[0049] Conventionally, the antenna which has arranged the plate electrode called a patch to the location corresponding 
to the slot 22 of the electromagnetic-field convergence means 20 shown in drawing 3 is made into a lot, and what 
arranged two or more sets of antennas may be used for example, for satellite broadcast reception. In this case, since 
each patch electrical potential difference could not be added, parallel connection was carried out to the load with a low 
impedance in order to supply big power. 

[0050] However, since the coil 1 1 in the antenna of this invention operates independently of ground-plane potential, it 
can add the electrical potential difference on which each generated the coil 1 1 of two or more antennas, and IT by 
carrying out series connection as shown in drawing 7 . When adding an electrical potential difference, it is necessary to 
make in agreement a coil 1 1 and the phase lag to the point of adding an electrical potential difference from IT. One 
approach is making in agreement a coil 1 1 and the wiring die length to the point of adding an electrical potential 
difference from 1 1\ As shown in drawing 7 , it connects through the delay line 33, and after other approaches shift a 
phase 360 degrees to a coil output without delay using the delay line 33, they are added. 

[0051] Usually, the signal propagation velocity under wiring in a printed wired board is a little larger than one half of 
the speed of light. On the other hand, since the magnitude of the magnetic-flux convergence means 1 is 1/2 wave, the 
magnetic-flux convergence means 1 and a coil 1 1 are arranged at big spacing slighter than 1/2 wave, and the purpose 
can be filled if it connects electrically by the printed wired board. Moreover, since a phase will shift 180 degrees if a 
coil 1 1 and the direction of a volume of 1 1 1 are made reverse, the delay line 33 should just use what can shift a phase 
only 180 degrees. 
[0052] 

[Example] As a result of leaving the wave director of a commercial Yagi style antenna for UHF bands, replacing a 
dipole antenna with the magnetic-flux convergence means 1 of this invention and detecting using the 2 times coil 1 1 , 
the voltage sensitivity of 5.7dB (namely, 1.8 times) was obtained to a commercial Yagi style antenna. Since it can 
consider that the dipole antenna of a standard Yagi style antenna is 1 time volume coil, he can understand that increase 
of the sensibility mostly proportional to the increment in the count of coiling is attained. 

[0053] You may be the wave director used for a standard Yagi style antenna, without being restricted to the planar 
structure which the electromagnetic-field convergence means 20 indicated to drawing 3 was clear also from the above- 
mentioned example of an experimental result. 

[0054] Moreover, the amplifier chip 10 of change [ even if it is the base material of the mere coil 1 1 without a 
magnification operation / essence of this invention ] shown in drawing 3 is clear. Moreover, the transfer of power by 
microwave is tried in recent years. In the case of this purpose, it is clear that what is necessary is just to transpose the 
amplifier chip 10 to the semiconductor chip with which rectifier diode or a rectification diode bridge was formed. 
[0055] 

[Effect of the Invention] according to [ as a full account was given above ] this invention - an electromagnetic wave - 
a conductor - since it converges with the magnetic-flux convergence means which consists of a plate, this convergent 
magnetic flux is changed into an electrical potential difference with a coil and it was made to take out, the area of a coil 
is reducible, the count of a volume of a coil can be increased, without causing the fall of resonance frequency for this 
reason, and an antenna with high voltage sensitivity can be realized. Moreover, since a magnetic material was not used 
for a magnetic-flux convergence means but the eddy current effectiveness of the conductor which appears in a large 
frequency range is used, it is applicable from hundreds of kHz to a dozens of GHz frequency range. 



[Translation done.] 
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